Since the introduction of successful extracorporeal dialysis by Kolf and Berk (1966) and maintenance haemodialysis by Scribner et al. (1960) , the prognosis in terms of longevity for patients with the end stage renal failure has improved considerably. Parallel improvement after maintenance haemodialysis in metabolic derangements and the clinical manifestations has been gratifying for patients, who were destined to die within a short period of irreversible and inexorably progressive renal failure in the pre-dialysis era. However, it soon became apparent that long-term haemodialysis had its own hazards. Complications (Tyler, 1965; Hampers and Schupak, 1967; Talalla et al., 1970; Bluemle, 1971; Lindner et al., 1974) related to the technical aspects of dialysismetabolic bone disease, anaemia, haemosiderosis, pulmonary embolism, pericarditis, cardiomegaly, psychological problems, accelerated atherosclerosis, subdural haematoma, and peripheral neuropathy have all been known. Dialysis disequilibrium, reverse urea syndrome, water intoxication, seizures, myoclonus, and toxic psychosis have been frequently described as temporary complications of haemodialysis (Tyler, 1965; Hampers and Schupak, 1967) . In some patients, prolonged confusional state may persist for days (Tyler, 1965) but eventually the mental state reverts to the pre-dialytic stage. Furthermore, some patients in acute and terminal stage of chronic renal failure and immediately after dialysis (Tyler, 1965 (Tyler, , 1968 develop confusion, disorientation, and convulsions progressing rapidly to coma and death. All these complications may be grouped under the general heading of acute dialytic encephalopathy (ADE). This paper directs attention to a less well-documented subacutely progressive dialytic encephalopathy (PDE) (Alfrey et al., 1972; Mahurkar et al., 1973; Burks et al., 1974; Chokroverty et al., 1974 (Fig. 1) . The second most common EEG manifestation was the presence of frontocentral spike-and-slow wave complexes in a bilaterally synchronous fashion (Fig. 2) . These epileptiform activities were present predominantly on the left side in case 5, on the right in case 7, and more or less symmetrically in the remaining cases. Photic stimulation (cases 3-6, 9, 11) activated the epileptiform activities in four patients (cases 3-5, 9). Two patients (cases 2 and 5) demon- f~P4 Nvv Y vAF IG 2 Case 9. EEG while awake. Frontocentral spike-and-slow waves and anteriorly dominant rhythmic delta waves seen bisynchronously. strated triphasic waves during some part of the (end stage) kidneys. Case 3 had bilateral nephrecrecording (Fig. 3) . Pre-and post-dialysis EEGs did tomy. In case 9 the left kidney was polycystic and not show any significant variation in our patients. the right kidney was absent (post-nephrectomy multiple lacunae were noted bilaterally in the dorsomedial, ventral, and the right reticular nucleus of the thalamus, caudate nucleus, putamen, and the right insular cortex. In addition, there were anoxic-ischaemic changes in the cerebral, cerebellar, and subcortical neurones. Macroscopic examination of the brain in case 3 was normal. Microscopically, there was an old lacunar infarction in the right putamen.
In case 1 1, macroscopic examination of the brain was normal. Microscopically, there were lacunar infarcts bilaterally in the putamen and in the periaqueductal grey region of the midbrain.
DISCUSSION
CLINICAL ANALYSIS An analysis of the clinical features in these 11 patients revealed that the major manifestations of PDE can be grouped under four headings: (1) dementia; (2) language disorders; (3) myoclonic jerks, and (4) behavioural disturbances. These four features, the PDE tetrad, were present in seven patients (cases 1, 2, 4, 7, 9-11). Three manifestations of the tetrad were present in all patients, and therefore we believe that the term 'progressive dialytic encephalopathy' describes the entity more appropriately than the term 'dialysis dementia'. One notable feature was the periodic fluctuation but always inexorable progression of the disease. DEMENTIA This symptom was present in all patients. The main manifestations in these patients were confusion, disorientation, impairment of memory, and later behavioural disturbances. Progressive dialytic encephalopathy began with dementia in six patients (cases 3, 6, 8-11) . Patient 4 developed dementia terminally.
LANGUAGE DISORDER This was characterized by mutism or global dysphasia with dominant difficulty in expression. Language dysfunction was the principal feature at the onset of PDE in four patients (cases 1, 2, 4, 5) and was present in course of the illness in all patients except in cases 6 and 8.
MYOCLONIC JERKS These were noted in all patients in the course of PDE and were the principal manifestations in the beginning of the illness in four patients (cases 2, 4, 7, 8). Myoclonic jerks were present bilaterally and sometimes were stimulus sensitive.
BEHAVIOURAL DISTURBANCES These symptoms were characterized by agitation, delirium, paranoid delusions, hallucinations, and sometimes by 'bizarre' behaviour. These were present in all patients and were the major manifestations at the onset of PDE in four patients (cases 6, 8-10) .
In the initial period of our study (Chokroverty et al., 1974) (Olsen, 1961) (Alfrey et al., 1972; Burks et al., 1974 ) noted a high concentration of tin and decreased rubidium in the brains of seven patients with progressive dialytic encephalopathy. As there is no evidence of a significant role for rubidium in human health, these workers suggested tin as a possible aetiological factor in this type of encephalopathy. Although tin is known to cause an encephalopathy in animals and man (Torack et al., 1960; Alajouanine et al., 1958; Prull and Romple, 1970) , the characteristic PDE tetrad, the distinctive EEG changes, absence of cerebral oedema (Torack et al., 1960) in our patients, the observations of high tin content in uraemic patients without encephalopathy (Alfrey et al., 1972) , and the normal concentration of tin in the brain of at least one of our patients (Chokroverty et al., 1974) would speak against tin as an aetiological factor in PDE.
Finally, suggestion of possible dopamine (Wardle, 1973) or asparagine (Gunale, 1973) deficiency or any other cerebral neurochemical defect in PDE is pure speculation but may form a theoretical basis for a future line of investigation. At present, the aetiology of progressive dialytic encephalopathy remains unknown.
